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(57) Abstract: Organometallic complex stractures suitable for use in new materials, composite materials, membranes, architectures 
and sensor and other detection means in various fields, such as electronic, magnetic, adsorption and catalyst fields. There is provided 
an organometallic complex structure of porous form comprising a metal ion, an organic compound capable of bonding with the 
metal ion, a pillar ligand capable of bonding with the metal ion and an organic polymer capable of interaction with the metal ion. 
For example, in a preferred mode, the metal ion, organic compound and pillar ligand are used in a molar ratio of 2:2:1. In another 
preferred mode, an organometallic complex of the formula { [M2Y2L]2*xH 2 0}n (wherein M is a metal ion, Y an organic compound, 
L a pillar ligand and each of x and n an integer) is contained. In a further preferred mode, the porous form consists of pores of given 
size arranged regularly. 
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m m * 

[oooi] tt&mte, ft^u^/ufDMmmffl&ti. ^f^h<Dm.m,m-nmm^mKir^ 
[ooo2] mn^-r^mmmmti,x^ ^xftm^m-^^^h^mm 

£\ mw^^-m^m^fhx^w mmmwxr^m&vym&^x, 
ik^m) mm-r&^t&x^-r, mmmmft^mmcDifeMi&n^tftx^tt; 

o 

[0003] ##f^Jtifel:M. Kondo, S. Kitagawa, et. al:Angew. Chem. Int. Ed. , 36, 
1725(1997) 

#N#fF:£ifc2:S. -i. Noro, S. Kitagawa, M. Kondo and K. SekkAngew. 
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Chem. Int. Ed. , 39, 2082(2000) 

[0004] &m\\z. femc&tf&wmmM&Miku &lt<d @ ^m^-r^t^mmtir 
§o fiP^, *mwfe. mfs., mm. mm, mm. *s#\ fr$m&tt.K#>t 
irz&nftmz&tfzmffitttn. m&uw. m. Mmmmt^x&mimmirz 

^m. m?\^ mmm^mmmmm:m^ft^t\cx^ mm., mm. mm 
, mm, ^m^m^^t^^w^wK^^xmrn^m-r^t^ 

[0005] ffi&Wm&ffi&:1rZ>tclt><D^®L^ T^T (DW0X&Z> o 

m, mmm^^-r^t^mmt-r^mm^mmw-m^w-x^ mmm&m 
mmmmz&^xte. mm^nrnm^n^mm-^b^mm, mm, mm 
mztiZo m^. mm. mm. mm. wit. mm. ttmm&m^tbt 
ttfrn&mz&tfzmffittm. &&*m. m. mmmmtx^x. 
w<DHk%\^&tb^xtimxfoz> 0 mmm&mmm&&mz.*3^x^ mm&m-f* 

^%n^m^&tt&M^<DUfatmm£tix\^ 0 

m : y^VK) i>K 2 : 2 : 1^1 : 2 : 1<D\ ^-?tlfrX&Z> ttf|E< 1 > KiBifc©* 
ttl^JR#tft«atf*:-efc5o K*lft&JR«tflc(flatfr »C*5V ^Tte, 2:2: l&tfl : 2 : 1 
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l:2:l&fc5 0 

<3> 5£:{[MYL] -xHOlnXOTMYL] 'xHO]n(fc«l,Mtt,^IWy 

2 2 2 2 2 2 2 

&mu yh:, mmik&vo&mu use?— vif^&mu x&t/ntt, M^-r 

my L] -xH ohre^^o 

2 2 2 

<4> #?L©«5tds, —m<D±$$<DMiL&m^izmm£fiitm^&ziftm 
m&tiZo t<Dm^ *h\ mm., mm, m^t. mm. fr$rm&fev#>t 
<5> 4mwmm.i>K &m^*>tmmik&wtx]&m l £tifrmM&mm<D2sx 

<6> #?L«fflf5t^*3V>-C, SV>^P^i-§20(7)t 0 7-y^VK^, |£2o<Dfc°7 
— y^VK^P^Ld^o-^^IB§W{-'fiM-r§2o(Dt 0 ^-y^VK^, rtbfe4o 
(Dh 0 7-y^VK^ioTHm7^#^Mjg^^oit^fS«^-eW^$fbT^§m#: 
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sswas, mm^miu^ mm^-v^vmm^mmmi^^h^x 

<7> #?l®*^^*5vm:, mm^*<D*%z&mmffitm^< i 

itmz.&^x\^ mm^mx^h^^^^vxh^xhrnmrnmum, m 

<s> tm&mm*K ^m^^t^m^mtxnm^ti^m^mmmmm 
mmmi^xtezmm&^xtf:*), 

^nmm^x&m^>r.mfo^^ybmm£ntcmm<4>frb< i><d\ ^-rtt 
frtemM&mm&mmfom&fox&Zo mmm^mm^mmm-m^x^ mm 
^m^^r.m^^yb^^^xmm^m^mmm^m^^^^ti,m 

<io> &m4*^f)K &mnmmnm^tfmM^mfrhi2Mjtm(D^frh 
mtR£fri% mm < i > ^ < 9 > ^-rn^Kmrn^m^m^mm^xh^o 
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< 12 > &m^$r>"t>\ m-f^r>. n^^Wy, pvu^Hr^^ ^ey^V^-^ 

< 13 > WEMfra^tf*. ^M^^t-^ RTf^^^SB^-efc^ftifrfS< 1 > 

ft:i;:*3v ^Tfi, m^mik&m&—<D&m^^M^xmmg& ^smxh^tm^. 
<i4> mmik&mK ^Tn^mmt^&xj^^mmm^m^Mtm 

nm^^mxh^tm^mmmit^m^^mm^mm^m^^ 
Mvxmm-tsmx&Zo 

hK^n^m^mmm^m^m^^KML'Xmm^-mx^o 

< 16 > W^b^^tFt°7-y^VK(D|i^ttd\ a7K*fcR.tJ«^7Ktfe6^3B^$ 
^§buIB< 1 15 > fcfB*^#^«$&ft*ag^<fc3o R$£*SI&jR$g#: 
flfitflcteSSWCH:. itrfB^^^SL^firlEt^-y^VKollfptt^^ 
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< 17 > ^m\\&mjfr.m?*7— vjf^wm^imK sv^ii*tt&tm*tt<£> 

< 18 > y^K^\ ^^n^#^b^^bT&5fijfB< 1 >^<b< 17> 
<19> y^VK^, -^^tiJ^^M^^bT^tt]fB<l>^^<18> 

< 20 > y^vw\ t^vV, hrtrys^ ry*t°y v>>\ v^t°y ^xfvy, 

>Vv<:/-t£>\ v^y vvv^y 3 —/v, ^t°y iM'^x&i^vW vVi^n^ 
^^$ti^.ififB< l>;Nb< l9><D\^fifr\zMM<D^M&m^W-WmW-X 

mmm&mGgmg&mzm^xfe, ^h<D\fy—v^vK^n^>^ —m\z 

< 21 > t°7-y*v^\ #«& btim^^^ prie<D^<^v ^-r nfax&zmm 
<i>^b<20>\^ti^mm<Dmm^mm^mmi^xh^ o tmm^m^ 

tifaxfotttb^ i&^n&mmw-nmw<DMm^^i/y*^xm, mmm&m 
^fom&mz&tf%m&(D^£&mm^mx$>z> 0 

<22> y^VK^\ *lJ^{-J:«9#*iBT^fe§ti)fB<l>d^<21>(DV^ 
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<23> My— ytfi/vth 2u±(Dmm^v^—^m^xm, m2u±.<Dmm^v 

ft^itti^&Vv-CJS, fijfBt 0 7--y^VK^2^_b(D^-^y^-^bT^f9, f£2 

< 24 > mm^V-^— #\ <f *ls&&V^~frt>&9l£tlZ>1fifc< 1 >i>*b< 23 ><D 

< 25 > -r^-^tt^y-^— i>K x^^nMv-?— , T^-^feKy-7— atcmtfetfy 
mfcmmmcte\^x}^ ^tib<D4*^mzv^-tiK nmm^mm^mm^m 

< 25 ><d\ ^tifi^tm^M&mmfcmm*x&z> 0 m^m^mmw-m^w- 
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mzwm&m4*->\zmz:i¥mLx. m&m^*><DmmmwA\:&mmf/x\-z 

<27> jgJtfc, mfcAXFVJ'*?— Wi<D\,^'ftlfa<DffiMi-e$>Z>Wim<l>fab<26 

<28> y^^©lRl^^&^^«^©^)fc<^v^T^*^cfflv^fc^bStfflB<l>^^ 

< 27 > ^^^^|Bft©#BII^«<t^3t#rT?*>«o 

< 1 28 ><£>v ^^d^c|B*©#«^JRffift5»atflrcab5„ 

< 30 > HtffB< 1 >/Nb< 29 ><DV ^T^^IESc^^Mig^^ft^* 
«^£#1t£«aitEttJ^fc5o RflMBtellltt, V*Y*WMm. uwrnztt 

< 31 > tfrtB< i>frb< 2v>(D\^tbtAzMM<D^m&m^WM^m^tfz> 
mm^ ^^h^mmibmim^tc^t^wi^tir^mm^m^nn'Ch^o mm 

m. xn, mm^xwmmir%^bfc&mir%mmfimi}\\t5tix\,^ 0 

< 32 > stfiB< i 29 >cd\ ^fh^-mm^mm^m^w-mmw-^MWi 

±KmL,xf£z^b&&mtirzmm\&mi£fcxfoz> 0 mmm^mmm^.^ ^as, 

mmmm^m^m^m^mu±Km^^mm&^^i-^mxmm^fix^v 

, mmmxh^o 

<33> rnm^mm&mz&ftzmiLte. rxhtwmTbmmztiittm 
<32>Knm<Dmm'\±mmfcxhz> 0 mmm^mmm^^^x^ mm^h^ 
mmm^m^tix^^tKmrnir^mm. xit. mm^h^mmir^tKm 
mirzmm&mnztix^ ^„ 

<34> mm<i>^h<29>(D\^^icmm(Dmm^m^mi^^ mm 
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-era:, Mm^m&m^fcM&mz&tfzMiLimMmmx»&ZMm^xhfimffi. 

< 35 > &m^*^t, m^m^^t^nm^mm^mt, m^m^^t^ 

^b^wmbir^mm^m^m^<Dm^mx^ 0 mmm^m^m^ 
(DMmxmz.&^xn, wM&m-m&-r%tmx\ mmmm&mmmm^m 

mm^ti^mm^Mm&K mm^m^v^—t^^^yHtvx, w^v? 
—bxzz&mwztizw^ ^fmt>mmm^Mx.htit'tinx\ tfrtB#?L 

< 36 > m&vK 5ox:i^rxn^ti^mm< 35 > icmm^m^m^mmi^ 
<Dmm^mxh^> 0 Wkmm&mm{m&ft<Dm&xmc&\,^x^ mm^m-r 
%^tte<muxmn&mz.m&irz>titfx\ mmmm&m^mm^mmbti 

<37> MW^£Vnfrn%Mm<35>frh<36><D\s^i?tlfi^t^(D 

mm^mmim^<Dm^mxh^ 0 mmm^m^im^(Dm^mi^ 
wets, mn&mmwirz>fdtfx\ m^m&mmmmmmmhth% 0 
<38> #^^y-^— (DU&mz.$otf%m^m&. {^m^v^—^/v/^m,^ 

^TXD^rSV) ^20, -efe§tf]fB<35>^^<38>(DV^-f tlfaXh&^M&mgmfc 

mm^m^mxh^o mmm^m^mm^m^mK^x^ mrn^- 
m^v^— bmm&m^^bcD^/vit$:20£K±.K-r%b, —^m^ (100-400 

<39> m&mz. nhnfcffiMiTb^mmmis-^fafrhMfri-zmmmfa 
%±m&mMm< 35>^h< 38><dv vf n^mm^mm^m^ w-m&fo^m 
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<5 0 

<4o> m&&K. mhtitd^^jb^mMm\^-ij^hm^n\^xiim-r^ 
<4i> Wi&m^>^t?4k&wtL,xm&&ti&Mm<35>fr 

[ooo6] ttm&jm&mmmmftnmj&tt—M^Tm^&Zo 

So 

[H3]IS3tt.*3&W©*^ 

<5o 

-l) Sr^tHfcftig-e*>5o 
-i-5)£^-r«fc&®-efc5 0 



WO 2005/087823 



11 



PCT/JP2004/013114 



2 
2 

^1rl?97X&Z> 0 

[igi3]igi3r±, wm^mtfv^— b\^xtfv\?~;v^v^m^vvvMvvsA)<Dm 
& \mhfitz.^m^m^wmm.i^(D^(Ds^mm^mmm^M mm 1 , 500 

^©SEMti^ilti?! ({^ : 850) -e&>3 0 

[ El 1 6] m 1 6 It , tf] t BiH»°y £ LT^y }?~;V*;Vi&/Wtr V y !7 ^ (P VSA)<Ditf 

^(DSEMm^mum^M (mm 1 , 600) x&z> 0 

[EH7]ini7«, mmmm^^—tvx^\f^;v^;v^>m^v^M^sA)(Dm 

^(DSKMm^mmm^M mm : 900) x-&z> 0 

mmmisfe, mmmm^v^— t\^x^v^^^^m^-hv^^(pvsA)(Dm 
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j|$&©SEM«^«fWR^£E(ffiF**:l, 500)-efe5 o 
5t#:(D^^OSEMm^®^C^* (f§45 : 7, 000) X&Z> 0 

[m2o]Ei2o^, mn^mm^—tvxm\?^/v^;v^m^Yvvj* (pvsa) com 

4, 000)Xfo% o 

[022]B|22«, ffifE^^y-^— i!LT^y t-^/^k^^^hy^i. (PVSA) (Dffi 

m&m^^Mir&mumomm, imm, 10mm, 15mm, 20^*, 30^*) 

[023]|H23te, ffrfB^-a^y^— irLT^y t^/V^/V/jN^^hy^A (PVSA) CO fff 

m&m^>iznir%m\)M:(omwL, lmm, lost, 15^*, 20=^ 30^*) 
&^x.x, 0 mmw^xu^^tz.mmhKtz.mm^mmw-m^w-(DW 

[g|24]|l|24fi, fflfE^^y^— i!LT^yif ^/^/V^^^hy^^ (PVSA) (Dff) 

?E^js-r^^>y-r§»M(5o^i)^x.-c, ^o— 0 mmwLxmi^^fc 

&ftffi^fcM3$k<D^-hXh% 0 

[m25]in25«, mmmm^v^— tvx^v^ -/wv^m-rbvvj* (pvsa) ©t 
iE^s^^^^-i-^»ft(5o^ft)^x.T, £>o- 0 mmwi^xm&^fc 

<D^— hX&Z> 0 

[026]B|26«, filfE^^y^— ^bT^yif ^/V^/V^^^hy^^ (PVSA) (Dfif 
fE^«^^^^i-S»S^20^fi^LT#^fc^^«#g#:«it#:(D^^ 
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[Hi27]Ei27«, ftfiB^r^y^— kL,xtfv^~/wi'*>mrhvv& (pvsa) (Dtt) 

<Z>SEMS^-|S^i£ ({^ : 8, 000) Xfo% 0 
[0007] (W8fckJ||*g##3£#0 

[ooo8] mmmm^m^mmm^^x^ mm^m^^kmm^mit^-mkmm^ 

(^JR-T^-^ : ^mit^m ■ tr^— y^VK) B&2 : 2 : 
B§1 : 2 : 1<D\ ^th^Xh^fDm^^ \ 
mm^^ttfrm2:2: lRXimi :2: KD^^fl^Xh^k, fi]fB#?L«*3g^*5 

[0009] MfB^M^^^tilfE^^^^tirfBt^-y^VK^^^e/vJt (^«-f ^ : ^ 
[0010] Bff|E^ra^M^#:*^irLT«, ^:{[M Y L] -xH OK -e^frSgrtH* 

2 2 2 2 



WO 2005/087823 



14 



PCT/JP2004/013114 



m&m^^bl^XM(Cu)&m\<HWMbLsX^ ^J;tfc£Cu(C10 ) -6H O^fflv^ 

4 2 2 

) , b (pydc) £J1 V > (M^Sf i 

b-Ct°7v?^(pyz)^fflV^c#^^f*, &^^«$t#*3£#:{2, ^{[Cu (pydc) 

2 2 

(pyz)] -xH Oku XM^tlZo 

2 2 

^:{[MY L] -xH Oku T^^M^fP^^ti^W* 

2 2 2 

b&x%% 0 mmm&mmfcm&m^ s^, mm., mm. mm. 
coon] mmmm^mmi^(D^^<Dm.^(D»:mifmti,xn, mz.Mmz%:<. m^.m 
[ooi2] -mmwm- 

[0013] mmf^bb^x}^ mz.umzt£<, § mm^^xm^m^ir^b^x 
mz.&. jj§h\ 5H\ t£b*tfmifbti%o mmm^bvxfe, mz.&. &m^> 
teb*mmifbti%o mmfr^bvxfe, w*.t£. x^mmfrf-. mm\&m&*. 

^mmvxhxw 
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tiittmtim^mm&ftK.n¥&m. mm&m. mm 

[ooi4] mm^Mmm^McWmmmt^xi^ m^mmrm<. § w^c-ciinwi 
irz^btfx^ztK MtLti. mm^m^^bmmmmit^bxnm^titimm 

g|2^(D2D sheetsbL-X^tlZM) b, #i|?Efc°9— y^VM^^pillar^LT^ 

isfb^w®:^) bKxv, m^m^mm<Dm^cb^^m^m^thx^.7^<D 

^?Lff*at(02^(D3D porous frameworkbVX^&th&Mm t£Wfi&tf h 

[0015] mm^iimmmmmmm^mmi^^^x^^b(D^^mbvxi^ 

[ooi6] mm^nmmK mmMi^mm^x^m^a-±. nummm&mmvmm* 

bm^^ K^mvt^mxmmvtcmm^— vx^Kxym^nx^ 
m2*&RT$Tmcmirmm&tiL&m) . mm^m^mmbmm^ o y-v^>vb 
Kxm^tixnm^titcmiummmmmcmm^tix\^ 0 ^lt, mmi<DMc 

^mM(^M^bXm^thfc^mb^(m2^(D3-D porous frameworki:LT 
^£n%W&RTfm3fcCDPorous Space per 2CublsX^&frl%\KjffoW&0 

[0017] mm^jLnmmK m3&Rz$m6fc^irMcfcm<Dm&ia-z, v^—vx 
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[0018] mm^wm&7!)^<D£?f£Mcfc&M^&%w&, mmLwmmctetf&mm 
[0019] mm^uMmm^^^x^ 5:v^p$gH-32o<Dt°7— y#vK^, i2o©t°7 

y^K^J;oTfflmfcBulE^r^MSi-*5ft^^i:-eW^$tvT^ 

%£x&z><Dmi^^\ 

[0020] tfffB#7L««^^feit^*0?L^^:^$^*W!li:L-r{i. m5±®t&Wlz^L>tc 
t^-y^VK^Ba^^fRjm^tT^^fBj^^^fc^f::, WT^B§— 

u)x&v, mmmmfc&m^°9i?>-2, 3-vjj/v^^yu—y{ VY & c )xihz> 0 m 

H4^t^05Ji^jMiJ^^b7hBirfEA#:f?!lCPL-l(D^, tf)fEt 0 7-y^VK 
^t^v?^( pyz )-e$ ) «9^4X6A 2 (0. 4X0. 6nm 2 )-efei9, H5_hJ£tp3*J:^Uh 
A^!lCPL-2(D^, tf]fEfc°7— y^VK^trt-y^Cbpy)^^, ^8X6A 2 (0 
.8X0. 6nm 2 )XhV. m5±^MK^fcMci^MCPl.-3(Dm^; itfrfEt:^— y 
^VK^^TiftV^Cpyre)-*?^, ltJ8X3A 2 (0. 8X0. 3nm 2 )-efc«9. E|5TJ£ 

^ffiij^^Lfc* t$mcpL-4(Dm&, fiifEt 0 7— y^VK^ry^y v 5 ^ (az Py ) -e£>(9 

, m0X6A 2 (lX0. 6nm 2 )^fc«9, ElSTS^liJ^bfc^WijCPL-S^^ 
BilfEt 0 y— y^VK^^y^/V^i/^Cdpe)^^, ^10X6A 2 (1X0. 6nm 2 )-e 

<fe><5o 

[0021] BfrtEiH?L(D^:#$(DSij^fe^bT«, #^$ijrb«^<, m^mu^ti^^m 
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[0022] mm^m^mm^mmw-^mm^mmm^f^m^^^Kmm^ 
[oo23] mmmimmmc^ >-c{i, mmmn(D±^^K ^xh^xhx^ *r^-e 

fowmw-tt^-y— m^mmmm^m-r^b^x^ 
[0024] mm^m&mmbvx^ mmmt^<, ^mc^xm^muir^b^x^ 
z>$\ m%.&. Mm&m^^bmm^mfc&mbxM!$i$thx\,^h<DtimmKm 
\fhti.m^m^>(Di^bmmmit^m(Di^bx^m^fitz.mm^mmmm 

&&j0M*wz.ttu znb<Dmm4£mmmmm&bfem<D-(DMmmM4£mm 
te&mbiK ^fh^timmi^x^m4^r.m^^yhmm^thx\ ^comi^ 

(06^(7)^ @«5t^*5(t§Dcopper unit #JR0 o tfffB*a^«lgf**it#: 

i/^-h (pzdc) #jro btmm (tfv^-it) uii pjf^^ 
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Layers, ^ir¥fTbT^g-r^JB#^) fC&tfS— ^ffiffiS 
Wfo&nMiMSJ&Xfim^toZD Layer#M)^ ^iBftb^O 

[0026] -^«-r^-^(^«i^^-)- 

m^fvhjmM^ asm ^wb^So 

-eta, ana^byt^no^ifeds^tf fctbSds, m«\ kir*^ 

[0028] -fift^il- 
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tim<D&m4^KM^xmm»imx&% 0 
[0029] ffim^mik&mK mm^Tvm^k&m&xf^<Dffimi£xfoz>m&, 

o 

*?#/vtf*i/i'—b (pzdc) \z&tfzm.mmtt i —<D&mj*>fctt\^xmmg&"S 

mx&ztmc Mpzdc) ^fts^/v^v-i^ 

[0030] BfriE^ra^^^ftfiB^ra^M^^^ft 1 i^mtv ^fc©#*r;fri&i:L 

[0031] -fc>7— y^vK- 



WO 2005/087823 



20 



PCT/JP2004/013114 



*fc. HirfBt 0 ^-y^VKi:LT«. ^nJg^^S^icf LT^5ft^ft^i!f* 

m&m&A\ mt°9—vjf^h*-t)K m^T^^m^m^m^x^t^-mxh 

[0032] mm^-V^WMci^Mt^X^ fc°7vV(IH7Tl£tf>pyz) , trt'y vV(E|7T 

tfy^/v^^ifXEiTT^dpb), v^yvvv^y^— /K07T^dpy g ), ^t°y 

^/V^^(g7T^<^dpetha), ^t°y^/V7°n/^^(|E|7TS(^dppro), v^tKn^r 
v^S#^(dhba) , ^^l/^y^^/v^pq^^^y^^^^^bfctO (dpyg) , 

ft*3* tt)fEt 0 7-y^VK^tf)fEt 0 9^(|l|7T^®pyz)-efc§^, fi|?E^^ 

(D&m^y-^Mi^xmKitmu mm^m-r^mmm^m^m^^M 
L,xm3Li¥m7bmmmu 3^mmm^n, mm^nmmmm^n^ 0 
[oo33] *mmiz.$o\,^xte, m2rpm^-rm<9, mm^y— v^v^^^ts^v) 
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[0034] fc*3, ffffBt^-y^VK^L-c, ^S(S$^fp]^$)^M^b^ 
[0035] ffrtBt^— y^vKti, M^r, ^o^&fs^-cfcsas, #$tRTfg&^»Brt£tf) 
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[0036] Bff|Et 0 7— VJf^VfimM^mfthW Mc^mtLXn. 2£Jl±©fi^yv-|rf 

$y*c>?\ 7kmi&&t£¥iz. j:«9+isf^fflbTv ^©swan^if e>ns, 
u^iyy^vtm, mmn<D±^mm, its*, m^)^^t^ 0 ^eur, mz.}*, 

[0037] 08A.&^|2|8Bte. ^|B#MS^«^&#«5t#:^43tt«, ittffBfc^-y^K^ 2 

^x&xty&t, W)ib(D— <D^m&mmKmm?7—vtfi/vt\^x<Di?\ivv* 
^M^m (dhba) <D—m&i&&Lx\ m^m^mm Knm^^^y^ 
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&#n(dhba) iztenzmiffifeffi^x^^w — ^\ mmm^m^mmia^m 

fE^fcKn^go&WSI (dhba) bmmi?th*V*i/£MMm (dhba) <D— 

LTV fffWE-O^^MS ^f^^^tKndrv-^S^ (dhba) <D«f*^ 

M-^ut mm^v^^M^m (dhba) ^s^u^ies? 
mmz.&nz> k m^-t * m^t^^y^->^tcvtm\^h^ 0 msA^i-mm^ 

dhba^SV^ n-n^y3c^iZ.£V)ffiKftmisXt£Z), ^4t_hlO(D«5t#: 

mtKZo &4b\ mmm&mmi£MMfc<vmm^ [cu(dhba) 2 (4, 4'-b Py );k x 
[oo38] mm. m8AK&irmm&m&fmi&mz.ttu nm98KX\ \z± 

Zo SP^, &1\ MfE^a^«ggft*a£^*j-U #*£E<lr_Bf X\^f£tfb*?^( 

(DljmJdJbmW^ti^mWi^^O. ti]fEt°7-y^VK^*j^i-?)2o(Dti]fEv ? t:Kn 
=3r->^.&#^ (dhba) £5 Ti-Ti ^^i/^y^©f@2f^ffl tfSflptf , g^-y #VK 

^#«i-5 0 ^©^^ ttfiE^TL^^^^ttriE^^^Rr^^^^ii^L 

V^<^, ffrfE^^^ff f f e ^^^^^milbTV><^^ fijfEP^(Z>^1^#$&<9, 
^ffi8atm^^^^BfffE^^^^J^g|^§- fcftftv \ ftlfE^^^t SlftfE 
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[0039] KHBtf9— y^^K^^^RTtg^(D(D^#:^ItLT«, fllfctf , ^<D#3g(D— ft 

[0040] s9a^u?09b«, mmmm^m^wm^m^n^ mmt°9—vjf^dK ^ 

%tfm&mmr&s mm^m^^tvx^mm) tm^mt^tvx<D4, 4'- 
w^>tx^m^tix\^ 0 mmm4£mm<D?-h<7>mm-tz>2mte. mm??-? 

tv^, m9A^Tmm&mmfom^mz.^^xn, mm^-v^^K w 
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[oo4i] mm. m9AK^-r^m&mmtm&mz.ttu ?as298K-e, (p/p ) 

o 

0 

0 

0 

)±.ti (p/p )^r#^r icrifxxKt, mm^y—7^mmm^h^ icwm 

o 

ltvk^ mmmm^m^-tm^, i±±)(p/p )o. 2^^^^ttfiB^^/- 

o 

o 

[0042] tm^ 9-y^K^ttrlB*«4tJS«&««5gflcttJ te-^Stfvcv ^£fctf>$Hlf #«fci: 
UTtt, #^$iJPSf*^<. SlG^Ufc^<B#i&as^f btiZfiK M*.t£. jtmft 

[0043] mm^m^mRxfmm^9-v^^<DM^t\^x\^ mcmm^<, g m 
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[0044] m#<£>#^\ mp^> wmmikD \zm ^xmtezmm&&&'rffl&ift£fcrz> 
x^mm^m^mtvx(D\i o 9^-2, (pzdc) 

itftflB^fttfefeJRJg (IH3^(DCu-pzyc Layer) &#t&&V''(b (^h^S^f* 

[0045] Bl3^i-^?L^>?fU ?U^298K"C\ ffi^J (P/P )^#* TV^fctfSk* 

o 

0 

;t£-fr£o IItK^^, J£^j(p/p o. l9*«-C{*ttflBJNB7L^^$^b-f , o 

0 

. 19#}£^1g-&<DP#^fc«9, o. 48tfi£XMr.lk<7)W.Mt)m^, 0. 74ttaE 

m.m^tit-^t^7jk]^x^ ^ 8 
[0046] m3^-rmmcMu um298nx\ mts (p/p \z.±.\fx\^t^h^ 

o 

, ltiffE^a^«#i#«^^U ffi^ (P/P )*±.\-fX\^t£frb*#;-J>v& 

0 

^^p^$^ 0 a-^to, j±^(p/p )^ o. 2^-efitiriE»3?L^® 

0 
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[0047] -mmm^ — 

[oo48] mm^^m-^-tvxi^ mmmn^ gw^titMts:^ 

^.tibfe, mm^xmm\^x^x\^u 2m^±^mvxhx\\ ^tib&rpxh 
fBT^H^y-^— tuiB^yt^/v^/^^^-hy^^(pvsA) &x<9 

Z.b&X%, ffl%.&, WtJi~Wt J t73nmxfo%<DmT-ik^\ 
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[oo49] mm^m^v^-^mmmm^mmwmm^^^tix\ ^t^m^mt 
urn, #«TO3&<u jgH3s^Lfc^^p<D^&^^ ( f m-lw, f?rjx.^\ 

[0050] -^rCO^CO^^- 
[0051] 

rn^m^mK 2-100 ixnm&xm, mimm^m^n. m*j£. ^<o^m 
mm&. o. i-inmn&xm, mmu^-^m^n. mtus. *<d&&& 

, 2-iooMmM-efc^ ^SDS^ o. l— i m@s-efc^ 0 



[0052] -m&- 

*&m<D&m&mm<mmftte. m^. mm. mm. mm. *a#, # 

mm^m-r^t^x^. ^vmm^mmjb^muwzmm. mm. %m 

. mrnvm^fc. Mm^^—^m-Bm^mm-r^t^x^ 
[0053] (mm&m&immfcnmmifm 
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[0054] -m&- 

mx&v, ^^.xm, mm±m#)xmw£&x\ 5o o c^t£W*l<, 4o°cj^t^ 
mmm^^mtvx^ mzmm*ft<. nmc^xm^M^nr^t^x^ 

[oo55] mwM&<n&iz&vzmn<nm&Mbvx\^ ^/^itmm^m-f^-.mmmm 

: W\m?7— y^fVK) ^2:2: lRXfil :2:1<D\ ^-ftlfabftZX? izm8l1rZ><D 

tmbtlZ&XmMXfoZo fc*5, 1ftmmW<D**&&l:2:lbtt£l\zm9l1rZ> 
b, fffiEfc 0 ^— 2^<Dft^1£n-7z^y*>^Xttn^<Dm^M 
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[oo56] mmm&<DmK&tf%ifrmmmtfv^- w%.t£. -#v\?~;vwfci/wtrhvvj» ( 

y \?^;V^;V^WttYV VJ» (PVSA) ^(DfiffEWa^y-^-^E^a^ii^L-CV > 

dstr t°y *?> (bpy) -c&s^^fe^ssv vt\ tfrfB^y \?~/v-^v^m^hWJ± (p 
vsA)^(Dti)fB^^y^-(Die^i^ii^bTv>^, (#^y^-(D^/v 

/^M4^(D^r;V) ^20Xfr%b, — fe<DWM(100— 400nm) (DJ£j— ft^VrM 

[0057] ^db\ ttrtE^(Di^, Mm&m^i/tDWMti^xfe, R^x(Dmm<^^m 

i-^r^^-e#§ 0 ^M-f^^i^L-m, WLtf , ik^k, BKifetg. * 
/v^^it, ^/v^V^i^ feifds^fctf fett^o di&tt, iffi^^fflLT^J;v> 

[0058] -M^IS^Mffl- 

^itt^MSMtfe^ ^©MtLt«, g^J^CTjgl: 

&X%Z>o 
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[0059] -^(DifoCDjl&m- 

'tomtom. ttmtQMtez&mtfbtiZo 

mm&m&mtvx^ mzmmite<, nm^ft^xm-Km^a-^t^x^^ 

[oo6o] *mw<Dmm&m$gft<Dwmjr®kx^ m^umm^mxh^, ^ukx^ m 
mm^m^w-m^w-(DWM^m^mwm^xu^'r^tmx\ mmmm&m^w- 

±^mm^ti^^. ^fm^mcomm^m^htht'mx\ mmmiwm 

[oo6i] mm&m 

fc^xm^m^tt<Dm<vmtt&^^xfj:z> 0 
mmwm^^ti^xn, ^mm^mtmrn^mm^m^^^mmx^mi-^ 
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[0062] mtmm&tm) 
^(Di&omm&vxtz&o 

mu^*Y(DW.MJbmm*\(DM£t\^x\^ m^mm&£<, nm^^xmsm 

iz&mirzmm. xtt. mm^h^mmir^tKmm'r^mm^m\\^tix\^ 
mm, mm, mx, mm, ^m^^tir^m^m 

[0063] mmammm 

^m(Dmm\^m^m^,^m(Dmmmm^mmi^mm^mm±^m^x 
ftv.mz&m Ki&cxm&mm^tt<Dm<n&tt^&ftL>xfzz>o 
mmmut^xn, wnn, m*. mmm^^^xummm^<. 
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^mms.fa&&^irfti&xmm£tix^z>tz.it>^ mmmxm. m^±>-y—me> 

tmm7bmmm^tix\^m^ia^m^b^mmjbmm^tix\^^kKm 
mirzmm, mm^b^mmir^kicmmir^mmtmM^tix\^ti^ 
, *h\ mm., mm. mm. mm. &^&mxr>k*rz&mfrmz& 

[0064] (M^-fe^-) 

th^vx^ mzm&mfcvtt&mn^&t&ftLrXtto 
mmtkm^&kvxn, mz.mmifc<. nm^cxm^m^rr^k^x^, 

mmmm^mmi^m^<Dmnnmmmim^^ir^kKx^, m 
m^b^m^m^mmi^mmmmm7b^^hm,m^t^k^mi-^^ 

wm^<Dm<o^mtLx^ mzmmtt<. m^m^ft^xm-^mar^k^ 

&mm&jxfoz>m<7)ft?i>mmirz> 0 ~tz>k, ^f&mwikto^mmwirzo * 
<Dffi$k. m&mmftx&%m<Dft?<D&mmtiit5tbz>o 
[oo65] sat, *mw<Dmmffl\^^xnwirz>tf, ^mmn^mmmi^hm^n 

Z>h(DXte?£\<\ 
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*^*(®4)^^a(25°C)-eMitbfc 0 fiP^, £1*. ffffE^M^J-^LT^aD^ 

ffil^fctf), -?:(Di^^bTCu(NO ) -2. 5H CKD8. 3mM^ffiV>, mi£*fU 

3 2 2 

mm^m^v^-tvx^v^^p^/u^m^-hv^j^ (pvsa) (r^Ky^ttsD 

^»b/c 0 ^iK, ittlfEt^— y#VK£LT<D^vV(pyz)<DO. 21M&&IU 
V^T, mt^mit^^ib\^X(D\i a: y^>-2, 3-v^/V^v-^— h(pzdc)(D8. 3m 

#BS&«$t (04) ^®^Lfc 0 

[0066] fc*5 % #fe^cWa^«^#:«it#:0^^«, xmm$T$mmK£<9, ^:{[Cu ( 

2 

pzdc) (pyz)] -xHO}n , Xm£tlZ^t&mMVtl 0 ?£W1II^JS#gft*^ 

2 2 2 

— y^VKi:, il2o(Dt°7~y^VK^«L^^ortL^^B&¥ ; fT^Mi-^2o(Dt 0 
7-y^VKi:, iiiUo©^- y^VK^ioTHmfc^-^MiB ^:&tt3«£ 

^f>at, m4Ksj<ir£ytmm&^x$o<9, mmn&m—mn*:^ 4x6A(o 

.4X0. 6nm 2 ) X&otl 0 
[0067] g|22te N ti)fE#^^y-7— ^bT* 0 yfcf^/^/^^^hy>>^ (PVSA) <DMm& 

m^^imirzmumiomm, imm, lomm, 15mm, 20mm, 30^*)^ 
x.x. - 0 mmw^xm^^tcmmhtifcmm^m^m^(D^^(Dm 
iI^o^-cxrpd^— i/%ft%r\^tzM$kxibz> 0 m22<D^m(DmmK tfrtE^p 
A&mM-rZo j&*5, ^rtT^3o^ft«, 1^ r H i#M^-^-efc§o jttrtE^y 

t^/V^/V/K>-^hyr>^(PVSA)(D»*^ N 1^*, 10^*, 15^*, 20^4 

, ^mo^^m^K ^mm^mmm^mmu omm^m^itmm^mm 

^hy->A(PVSA)(D»S^o^i(D^^^^3 J um-e$3f9, l^S^^^fcfctl 
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XRPD/^— h^*3V^-C{*, OkO<Dfc°— ^^ti^tU /^oftil<Dt 0 — ? 
[0068] E|15», mffB#^^y-^— ^LT^yt^/KX/V^^hy^A (PVSA) (DfilfB^ 

T^yt^/v^/v^^^hy^^(pvsA)(^tijfB^M^^^^-r^»*^io^ 
(ffiF*:l, 600)-?fc3 o g|17«, BfrfB^-^y^-^LT^yt^/^/v^^hy 

(PVSA) (Dff)fB^«^^^^-r^»S^l5^fi(D^(||Jfef?!j) ^#t>tl 
7>^^M#§#:«5tf*^^^^SEMm^-il^ W (fgH$ : 900) "CfeSo H 18 

mm^m^v^—ti^x^v^/v^^m-rhv^ (pvsa) (DtfrfB^ja-r^- 
^^*f«^B*^2o^ m<DM& mmm) \mhfit^m&m^mm.w-(Dm 

vj* (pvsa) (DtfrfB^ja-f^->'^^-rs»»^^<7^§^^\ 

**3, mi9«, tf)fB^-»y^— ^LT^ytf^7^/v^^hy^(pvsA)(7) 

«^f*»f£^sEMm^is«i (mm •. 7, ooo) -c&5 0 

[oo69] H23fi, tufB^* 0 y^— ^b-c^yif ^7^/k^^^-hy^^ (pvsa) (z> 

tfffB^M^^^«»*(0^*, l^S, 10^*, 15^4, 20^*, 30^ 

$K Mmm\\m$:mMlr% 0 fiffB^yt^/v^/v*^^hy^^(pvsA)<z)»* 
^ lo^i, i5^*, 20^*, Rxf3omm<7>M&t)K *mm<Dmmmiz. 

XRPD/-^^— XD^— hK^^Xn, OkO<Dfc°— ?&&M£tl* 7^of|Jl(Dt 0 — ^ 
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:4, 000Xh% o 

[0070] IH24«, ffrfBt: 0 7— y^VKirL-C^t^v 5 ^ (pyz) £tf t°y (bpy) fcgg*., ffffB 

#a^y^— irb-c^y tf^/v^/v^^^hy^^ (pvsa) cDtfifE^M-r^i-^i- 

[0071] El25te, IHC^T^M^#:*^#:oM^^oV>T^*xailI^^^->'^W 
[0072] 013te. I^C^^M^«3t#:(D^^(DSEMm^m^^*(^: 1, 500 

)xm, rnim, m^mm^mmi^mmi^(D^^<DTKMm^-mwm^Mxh^o 
HifB^y t^/v^/v/K^^hy^A (pvsa) ^ttLtWLtn^t rMir 

fc#>^ ffrfB^y^/^/i^^^hy^ (PVSA) ^»^r-f^#fetL^v^ 

— t^tst*. Mmm^/wv^m-rbvvj* (pvsa) ^#^>tt^^ 

[0073] m26te, BilfEW^^y^^^bT^yt^/^/V/}N^^hy^A(PVSA)(DtijfE^ 
M^^^^i-§»«20^»^LT#^^fcr7^^r-^(D^-^JS#f#:«^#: 
(D^ H (DSEMm^iRM^(^lll^f§*:ll, 000, ^g|^ff^:9 ( 000)t?fe 

§ 0 H27{i, ti)fEW^y^-^bT^ytf^/^7^^^-hy^^(pvsA)(Dti)fE 
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twt«#y^— fcu-otfytr ^/uwfris&rhvvj* (pvsa) <Dwm&m4*>\z 

[oo74] *mwK£%b. fttete&vzmm&mtrrzz.b&-T&. n*. mm. mm. mm 
. mm. &mm*m^frtir%&mftm^mmmmPc, m&uw- 

. mm, ummirz>^b&x%, v^hwm^m^mm^n^b^fj:<m^xm 
mm^mm^mmi^m^Rx^wmmmfm^mxh^xw^^^ 

ti^biz.£<9, m*. mm. mm. mm. m%. mm. *a#\ fr$m&teK#>b~rz>& 
mftmz.#>\^xmm\z.®Lm-rz>z.b&x%, mmm-m^m^. mm^m, mm^ 
m^m. mmvm&it, rxi. ^u^/vx<Dmm7b^m^mxhm^ 
m?mm>m±>y-~&mmirz>z.bt)>x$z> 0 

[0075] *mm<Dmm&m&mmm*. n*. mm. mm, mm. mm, nw-, 9r 
mm^^bir^n^m\^n^mmmm, m&un, m, m^mmbvx, 
±^—m(Difc^&bLxftmfcmm*imx&% 0 

ttmnmtmm. mmvm&um, x^mm^mmmt, mm. mm. 
mm, mx, mm, ^m^n^b^^n^m\^mmmfmn, m& 
tm, m, MitmmbisX, ^^vimm^mm^, f^vmmmm^wt, ± 

^mmmum-^^-n, ^f^bmm^^^x^^f. mz.t£. u^Wi 
in. TtmrnwiM, m^^ta. mmmm^bbvxt^mimm *jmx&z 0 
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m^mm 

— y^K)ds, 2:2:iRm:2:i(D^Tti^h^m^(DmmmimKmm(omm 

[3] 5£:{[MYL] 'xHO}nM[MYL] -xHO}n(fcf;UMH:JMy^L 

2 2 2 2 2 2 2 

[6] 4HLwmmz.*s^x, sv^p^i-32o<Dt o 7-y#vK^ ii2o(Dt o 7-y#v 

y^^K^J;oTfflmfc#a^MS(-^TO^ir-CW^$^T^§mmo^7L^ 
«LTfc**ag«rWLTfc«J, ^fiMStfcV^, 2o©flJi&f*gl^JRg*ag 
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[9] ^m&mm<D4tm^^r.m,w-^^yYK&rtz>, — ^s^M^i^st^- 
[io] &m^>i)K MmmmmMmz&tf%6M^mfabi2M^m<D*frbM^tiz> 

[13] ^^^^^jR^^^^^^^ga^-c«M^^«5H^i^^^ 
[15] t°?i?>-2, 3-v*/vtf*i/u-hx»&zmM(DmmMim*tbni 

[18] t°7-y#VK^ ^n^^b^^WLT^ft^OfSHMliI^^mi?^ 
[19] t°7-y#VK^ ^nJ®^-^M^^#bT^^ft^(Dt5H^lil^^mi8iI(D 

[20] \£y— y#VK#\ tr^s^ tftfy^v, Ti/t o y>^ ^t'y^xfvy, s?t°y >vv 
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[21] t°7-y^VK/5^ #IB^I^t^^WIB©^^<^V^Tttd^-C*>5!»^©«Sffl^ 
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